Quadrant-Slope
Index (QSI) (C) The QSI of each quadrant is calculated by counting the number of upward slopes and then dividing that by the number of downward slopes. Quadrants with an equal number of up or down slopes will have a QSI value of 1.00. Quadrants with more upward slopes will have a QSI value >1.00; those with more downward slopes will have a QSI value <1.00. Transforming all QSI values by y=log(x^3) will make the magnitude of the QSIs more intuitive. For example, the bottom right quadrant (quadrant IV) goes from being 0.50 to approximately -1.00. The greater the number of downward slopes (red) than upward slopes (green) in a quadrant, the closer to zero the QSI value will be on a linear scale (i.e. 1÷15 = 0.07), which is cumbersome. Transforming the linear scale value by y=log(x^3) turns 0.07 into -3.45 [y=log(0.07^3) = -3.45], which is more intuitive. Just as with the upward (green) slopes, the more of downward slopes (red) outnumber the upward slopes, the larger the QSI magnitude should be. (D,E) The QSI values in C can be represented as a heat map. This method of visualization for the whole image can reveal regions of order that are obvious or hidden (see Figure 3C ). Breast tumor image is adapted from the Stanford Tissue Array database. An important question to answer when using the QSI method as a low-tech diagnostic method is how many QSIs need to be calculated across the whole tumor image in order to provide an accurate assessment of that tumor? It is labor-intensive to calculate a QSI for every grid unit in a tumor image, which can be large.
High-Tech Diagnostic Tool
2.) The QSI method can be computationally calculated through image analysis pipelines. Computational approaches will make calculating the QSI for every grid unit feasible.
